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FOR A DA TAL MULTI METER

1. SCOPE

1.1 Scope. This requirenment defines the nechanical, electrical,
and electronic characteristics for a Digital Miultimeter. This
equi pnent is intended for use by Navy personnel in shipboard and
shorebased | aboratories to neasure DC and true-RVMS AC vol tage, DC
and true-RM5S AC current, and resistance. For the purposes of this
requirenment, the Digital Multinmeter shall be referred to as the
DM

2. APPLI CABLE DOCUMENTS

2.1 Controlling Specifications. M L-T-28800, “Mlitary
Specification, Test Equipnment for use with Electrical and
El ectronic Equi pnment, General specification for,” and all

docunents referenced therein of the issues in effect on the date
of this solicitation shall forma part of this requirenent.

3. REQUI REMENTS

3.1 Ceneral. The DMshall conformto the Type Il, Oass 5, Style
E requirenents as specified in ML-T-28800 for Navy shi pboard and
shor ebased use as nodified below. The use of material restricted
for Navy use shall be governed by M L-T-28800.

3.1.1 Design and Construction. The DM design and construction
shall neet the requirenents of ML-T-28800 for Type Il equi pnent.

3.1.2 Power Requirenents. The DM shall operate froma source of
103.5V to 126.5V 60 Hz £ 5% si ngl e- phase, input power.

3.1.2.1 Fuses or Circuit Breakers. Fuses or circuit breakers
shal |l be provided. If circuit breakers are used, both sides of the
power source shall be automatically disconnected from the

equi prrent in the event of excessive current. If fuses are used,
only the line side of the input power line, as defined by ML-C
28777, shall be fused. Fuses or circuit breakers shall be readily
accessi bl e.

3.1.2.2 Power Connection. The requirements for power source
connections shall be in accordance with ML-T-28800 with a 6-foot
(1.8 M mninum|length cord.

3.1.3 D nensions and Weight. Maxi mum di nensions shall not exceed
17 inches (43.2 cmin width, 5 inches (12.7 cm) in height, 17
inches (43.2 cm in depth. The DM wei ght shall not exceed 30
pounds (66 kg).
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3.1.4 LithiumBatteries. Per ML-T-28800, lithiumbatteries are
prohi bited wi thout prior authorization. A request for approval
for the use of lithiumbatteries, including those encapsulated in
integrated circuits shall be submtted to the procuring activity
at the tinme of subm ssion of proposals. Approval shall apply only
to the specific nodel proposed.

3.2 Environmental Requi rements. The DM shall neet the
environnmental requirenents for a Type II, Class 5, Style E
equi pnent with the devi ations specified bel ow

3.2.1 Tenperature and Humdity. The DM shall neet the conditions
bel ow

Tenperature (°C) Relative Humidity (%
Qper ati ng 10 to 30 95
30 to 40 75
Non- oper at i ng -40 to 70 Not Controlled
3.2.2 Electromagnetic Conpatibility. The el ectromagnetic

conpatibility requirements of ML-T-28800 are limted to the
foll owi ng areas: CEOl1, CEO3, CS01, CS06, REO1l, REO2 (14 kHz to 1
Ghz), and RS03.

3.3 Reliability. Type |1 reliability requirenments are as
specified in M L-T-28800.

3.3.1 Calibration Interval. The DM shall have an 85% or greater
probability of remaining within tolerances of all specifications
at the end of a 12 nonth peri od.

3.4 Maintainability. The DM shall neet the Type II
mai ntai nability requirenments as specified in ML-T-28800 except
the | owest discrete conponent shall be defined as a repl aceable
assenbly. Certification tinme shall not exceed 60 m nutes.

3.5 Performance Requirenents. The DM shall provide the follow ng
capability as specified below. Unless otherw se indicated, all
specifications shall be net follow ng a 30-m nute warmup peri od.

3.5.1 DC Voltage. The DM shall neet the follow ng DC voltage
requirements.

3.5.1.1 DC Voltage Range. DC voltage ranges shall be provided
such that inputs from1 pVv dc to £ 1000 V dc can be read on the
front panel display. Polarity shall be indicated on the display
and over the | EEE-488 bus.
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3.5.1.2 Resolution. The resolution to which the input voltage
can be displayed shall be at least 5 digits.

3.5.1.3 Uncertainty. The uncertainty of DC voltage nmeasurenents
traceable to the National Institute of Standards and Technol ogy
shall not exceed the follow ng:

DC VOLTAGE UNCERTAI NTY
(% of Readi ng + Nunber of Counts)*

| nput Vol t age 23°C + 5°C

1 pv to 100 mvV 0. 008
100 nV t 1V 0. 005

1V to 100V 0. 006
100 V to 1000 V 0. 007

++ + +
Wwwh

*”Nunber of Counts” is the allowable uncertainty in the | east
significant digit of a 5-1/2 digit display.

3.5.1.4 1lnput Resistance. The input resistance shall be at |east
10 Megohns.

3.5.1.5 Noise Rejection. The Normal Mde Rejection Ratio shal
be at |east 60 dB at 50 Hz or 60 Hz. The Conmon Mbde Rejection
Ratio shall be at |least 140 dB at 50 Hz or 60 Hz with 1 kohmin
series with either |ead.

3.5.1.6 Overload Protection. Overload protection shall be
provi ded such that the DMw Il not suffer any degradation of
performance, such as the need for recalibration, if overload of
1000 V dc or peak ac on any range is applied.

3.5.2 True RVS AC Voltage. The DM shall neet the follow ng true
RVS AC vol tage requirenents.

3.5.2.1 Range. AC voltage ranges shall be provided such that

inputs froml1l puv to 500 V RVS or 1 X 107 Vol t-Hertz pr oduct ,
whi chever is |less, can be read on the front panel display.

3.5.2.2 Resolution. The resolution to which the input voltage
can be displayed shall be at least 5 digits.

3.5.2.3 Uncertainty. The uncertainty of True RVB AC voltage
measurenents traceable to the National Institute of Standards and
Technol ogy shall not exceed the foll ow ng:

TRUE RVB AC VOLTAGE UNCERTAI NTY
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Si newave i nput >10,000 counts *(% of Readi ng + Nunber of Counts)*

Fr equency (Hz) 23°C +5C
20 - 45 1.2 + 100
45 - 100 0.4 + 100

100 - 20 k 0.16 + 100
20 k - 50 k 0.21 + 200
50 k - 100 k 0.5 + 400

**Nunber of Counts” is the allowable uncertainty in the | east
significant digit of a 5-1/2 digit display.

3.5.2.4 Crest Factor. For non-sinusoidal inputs >10,000 counts
wi th frequency conmponents <100 kHz, add the follow ng % of reading
to the uncertainty specifications.

CREST FACTOR
Fundanent al Fr equency 1.0to 1.5 1.5t0 2.0 2.0to0 3.0
45 Hz to 20 kHz 0.05 0. 15 0.3
20 Hz to 50 kHz 0.2 0.7 1.5

3.5.2.5 1lnput Inpedance. The input inpedance shall be at least 1
Megohm shunted by | ess than 200 pF

3.5.2.6 Noise Rejection. The Conmon Mbdde Rejection Ratio shal
be at least 60 dB at 50 Hz or 60 Hz with 1 kohmin series wth
ei ther |ead.

3.5.2.7 Overload Protection. Overl oad protection shall be
provi ded such that the DM will not suffer any degradation of
performance, such as the need for recalibration, if overload of
600 V RVB or 1 X 107 Volt-Hertz product, whichever is |ess, on any
range i s applied.

3.5.3 DC Current. The DM shall neet the follow ng DC current
requirenents.

3.5.3.1 Range. DC current ranges shall be provided such that
inputs from 10 pA dc to 1999.99 mA dc can be read on the front
panel displ ay.

3.5.3.2 Resolution. The resolution to which the input current
can be displayed shall be at least 5 digits.




CSS-02-3094

3.5.3.3 Uncertainty. The uncertainty of DC current neasurenents
traceable to the National Institute of Standards and Technol ogy
shal |l not exceed the foll ow ng:

DC CURRENT UNCERTAI NTY
(% of Readi ng + Nunber of Counts)*

Current 23°C + 5°C
<1A 0.05 + 4
> 1 A 0.1 + 4

*”Nunmber of Counts” is the allowable uncertainty in the |east
significant digit of a 5-1/2 digit display.

3.5.3.4 Burden Voltage. The burden voltage shall not exceed 1 V
dc at full scale.

3.5.3.5 Overload Protection. Overload protection shall be
provi ded such that the DM will not suffer any degradation of
per formance, such as the need for recalibration, if overload of 2
A dc on any range is applied.

3.5.4 True RMS AC Current. The DM shall neet the follow ng true
RVS AC current requirenents.

3.5.4.1 Range. AC current ranges shall be provided such that
inputs from 10 pA RMS to 1999.99 mA RVS can be read on the front
panel displ ay.

3.5.4.2 Resolution. The resolution to which the input current
can be displayed shall be at least 5 digits.

3.5.4.3 True RMS5 AC Current Uncertainty. The uncertainty of the
true RMS AC current neasurenents traceable to the National
Institute of Standards and Technol ogy shall not exceed the
fol | ow ng:

TRUE RVB AC CURRENT UNCERTAI NTY*
(% of Readi ng + Nunber of Counts)**

Fr equency (Hz) 23°C + 5°C
20 - 45 2.0 + 200
45 - 100 0.5 + 200
100 - 5 K 0.4 + 200
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* For sinewave inputs >10,000 counts.
**"Nunber of Counts” is the allowable uncertainty in the | east
significant digit of a 5-1/2 digit display.

3.5.4.4 Burden Voltage. The burden voltage shall not exceed 1 V
RVS AC at full scale.

3.5.4.5 Overload Protection. Overl oad protection shall be
provi ded such that the DM will not suffer any degradation of
per formance, such as the need for recalibration, if overload of 1
A RVS AC on any range is applied.

3.5.5 Resistance. The DM shall neet the follow ng resistance
requirenments.

3.5.5.1 Range. Resi stance ranges shall be provided such that
inputs from1l mlliohmto 19.9999 Megohm can be read on the front
panel displ ay.

3.5.5.2 Resolution. The resolution to which the input resistance
can be displayed shall be at least 5 digits.

3.5.5.3 Uncertainty. The uncertainty of resistance nmeasurenents
traceable to the National Institute of Standards and Technol ogy
shall not exceed the following for both two-wire and four-wire
neasur enent s.

RESI STANCE UNCERTAI NTY
(% of Readi ng + Nunber of Counts)*

Resi st ance 23°C + 5°C

1 mohmto 100 ohm 0.014 + 4
100 ohmto 100 k ohm 0.013 + 3
100 Kk ohmto 1000 k ohm 0.028 + 3

1000 k ohmto 10 M ohm 0.044 + 4

**Nunmber of Counts” is the allowable uncertainty in the | east
significant digit of a 5-1/2 digit display.

3.5.5.4 Current Through Unknown Resistance. The current through
t he unknown resi stance shall be 1 mA maxi num
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3.5.5.5 Open Circuit Voltage. The open circuit voltage shall be
| ess than 25 V.

3.5.5.6 Overload Protection. Overl oad protection shall be
provided such that the DM will not suffer any degradation of
performance, such as the need for recalibration, if overload of
300 V RVB on any range is applied.

3.6 Operating Requirenents. The DM shall provide the follow ng
operating capabilities.

3.6.1 Front Panel Control Requirements. All nodes and functions
shall be operable using front panel controls. The |ocations and
| abeling of indicators, controls, and swi tches shall provide for
maxi mum clarity and easily understood operation w thout reference
to tables, charts, or flow diagrans.

3.6.2 Programmability. All nodes and functions shall be fully
remotely programmble via the |EEE-488.1 instrunentation bus.
When operating the DM via renote programm ng, all front pane

controls shall be disabled, except for the on/off switch and the
Renot e/ Local sw tch

3.6.3 Error Correction. During calibration, the DM shall provide
the capability to correct for all neasurenment deviations from
nom nal conditions. This correction capability shall be
operational from the front panel control, manual adjustnent to
printed circuit board, or over the |EEE-488 bus. The DM shall be
capabl e of changing any calibration factor or other correction
data stored in menory of the DM wi thout renoval of any nenory
circuits or devices. The calibration constants nay be changed
only if a switch (not a key switch) on the rear panel is enabl ed.

3.6.4 Local/Renote. The DM shall have a local and renote
operati on node. It shall be either manually or renotely
programmabl e sel ectable according to paragraph 3.6. 2. Manua

sel ection shall be provided by a front panel switch. A neans of
i ndi cating the operational node shall be provided. Wen changing
nodes, all paraneter values shall renai n unchanged.

3.6.5 Self-Test. The self-test shall conprise two sel ectable
| evel s, an operational test to determne if the instrunent is
operationally ready, and second | evel diagnostic test to diagnose
and isolate faulty field replaceabl e nodul es. Wen the self-test
function is initiated, an auto-sequenced internal operation test
shal |l be perfornmed. The diagnostic test shall be selectable only
by deli berate operator command.
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3.6.6 1EEE Interface. The DM shall have an | EEE-488.1 interface
connector with the following capabilities: SHl, AHL, T6, L4, SRi,
RL1, DT1. Serial poll capability shall be provided.

3.7 Accessories. The follow ng accessories shall be provided
with each DM

3.7.1 One power cable in accordance with M L-T-28800D, paragraph
3.4.6.2 with mnimumlength of 6 feet (1.8m.

3.7.2 One test lead kit.

3.8 Mnual. At |least two copies of an operation and nmai ntenance
manual shall be provided. The manual shall neet the requirenents
of ML-M 7298.

3.8.1 Calibration Procedure. A calibration procedure in
accordance with M L-M 38793 shall be provided.




